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1 2 




(Bin. it-m.^ (A) aMfc^!BJ*Bliie^X»^(* 



Bin.-(CH2)n-x2 



©ma?) 

[^t2] 




(iCtf. B i n»-fiS3: (B) <Dft^!gJ5rB>ifB^RXW 

*S^a-C*«3. -NH-CO-. -CO-NH 

-Ph-, -0-, ttcit-CO-O-iP^Ui^m 

;fc«2H&S, ) 

Au. Ag. Pt. 1 TO (-OS^^-^^A^XSt^bigJ) 

:5i»sno.*>eaiR3ti. Buia-na^ <a) *j<fcc;«— 

(B) ©B i n. <Dft«e^X»iB(Sbe^«Cj:t)IS 

^3i*^^^4a«-rsa{*. sHa*>6©s-. n 

H2S7>>6CDNH-. PO,Ha3!pP.(DPO,-. -S- 
S-iK^30»6©S-S. Si (OCH,> ,3{>iP>©S i - 

Ht^G (SGctiR'»HS/t»i^3gi!t4SrC[)T-H'+>'U 

Hb3 3 




30 



40 



[iS*^3} — flSSe (B) K:fcW-&Ar*53iH (R* 
[ib4] 



SO 



[000 11 



3 

[0002} 

7 ^ ;u-¥>* p 9=^ y -r K % £'<DWtsfe^**x 4«. ^i/=*^-es 

fi^^«jjIg»m-?i^!!j)©e*j^^>'i'+'-^'fb {-A 

G) tm^i^mic^'>nm^i:i-^)i"¥~ u) (m^^^ 

Kite <fc b^^©^^b*j -t J^^JS^c i'Cia^^to^ i 
# 4 J: ^ tc-r -5 C <!: *Jr-^ 4. 

[0 00 4 } Btrfee«*tctew€.T>7":^ffi-^m*, ss 
Efi-r, Aie^jtcffisafb^nfc^^Fsi^f*. ^icm^m 30 

57 — ::/pi^x (l^i>i9)4LB.M) > ■Pmwmtj: 
1 Imahori.et al :3.Phvs.aiQn.B 2000,104.1253-1260, 



#P820 02-2 56 3 5 
4 

T>7-±3g^^0:^g|gl^ruS m8a2 0 0 0-1 2 
05 1 1^) „ 

[0 00 5} f)gB^«3fe*7=-'l'tC>^l/T. T>-f-:^*-C 

o, ijte-flas: (b) -cs^n^Hjc^gBiffliiaEibis* 

ffi^Lrt^^ (!f$M¥ 1 1 - 0 6 5 1 3 6-^> . 

[000 6} L*>L/n£*ip>. ^^^3fe©T>7-:^«{b^*^ 

J:CX^?^^5-Bfi^fb^!^ (m^itttl*) ©#^*seEJffl 

[0007} 

[^HJ*i^^L.J:^ir^.iigH} *^?«©pgi«> T> 

ia=7c»©JsicBi*'>i:^*«)5S-r-5mi^»gtM^b^iffl* 

^t>-f*^T>7^:*-^{b-^1?5**IWT'5cpr. T>7-:^2^ 
{b^ifeiLT. ?Ka>-i>f>;>fb^^a. ?HJb:?-Yi;> 

-CMigf^St^b^«J(Ci4^^l'4^-i^I[|oItgt?*Sr C i «r 

mm L/t:fi(rfe:4^^l3©pgi*«S9i Ltc. 

[0 008} 

(iSS?rfl¥^TS/c«>©^®} :*:^Bj{j. S^Mtcj^ 

fcJ;»3-JK^ (A> -C^^n-S^Ka^-i^flf^SP^?: 
W^^,x;^J^+--K:f-'(b^RC/-^K^ (B) -C^3 

- • max^.;U4^--^^3^-c^2., 
[0009} 

[[b5} 




10 0 10] (Bin. it-m^ (A) ©^t^^BMlB * i4AltCjiJR3n.S. XMi«g^. x»^^ay>/i^. 
3#-Ste^S«rffim-rig-C*^.. R'~Rni. H. P5 COO 1 I 1 

/ 




Bin.-(CH2HTt-x2^ 



[0012) (^4>. B i n«-|S^ (B) (Dit^^ 

^*iiO'X'(iM-^»-C«>f5. ^M^. -NH-CO-. 
-CO-NH-. -Ph-. -0-. $fc«-CO-0 

[ 0 0 1 3 1 i> < «. m»±Km^$tii,^mRit 

^mmt, Au. Ag. pt. I TO (-f >i^'5A><x 

*i,fccx-«s: (B) c7>B i n. <DitWie^x«ieiaie^ 

S-. NH2»*>^©NH-, PO,H»*>6.0!>PO 
-S-S-m^iftib<DS-S. Si (OCH,) , 

>Sl^tt:«a»^G (iCG*R'«H$ft:(ii^S!j4* 

(0014) 
litTi 



C 0 0 1 5 ) J; tJjf S I, < tt—rn^ ( B) (cfcW^A r 

[0016) 
[ffcS] 



R' 



3£H 



30 



[0017] 

[0018) 
lit9] 



40 



(5) 



2 0a2~2S63 5. 



1)chk>fanll 



NEt3 

3) BF3-OEt2 / /\ 

4(y. 10%) 




5% Pd/C 



H2 





6 ( y. 83% ) 



KSCOCH9 



THF/MeOH 



Br-(CH2)irCOOH 
CDMT 

^-^f, \ A^inethylmorpholine 
5 ( y. 40% J 



7(y. 88%) 



KOH 

THP/MeOH 




ma>-(CH»i,«— SH 



2 ( y. 88% ) 

SJCit 1 



[00191 1 43C7)^b^^g54(7)^^ 

2, 4 ->^^5f^Jbfc:'cr-;l/ (2.16mL.21.ajrfnol) 4b*cfcO' 
4-:::-bCi--cXT>'l'r'b K (l-87q,12.4niinol> €r 1 LCD 

^K9^N,r>'^•:/y >^b. h 9 :7>^L'^ai^M (0.l9mL,2. 

?§^^0. IMNaOH (20QnL> . ^O^T'Tk (200 
mL) rStv^O. M7kNa,SO.r$£J®. fccfcO'P 

fc^fSm^V)\^S.l^ (50mL) {CSi^ft??-^. y^l^-Cig^ 
^6CiI?D^^;t/ (2.73q,XL.aii¥rJol) 1 O^P^ 

^r^l^xf-^-h (7ninol) ^»flX./Co iE-^^K^^l. 5 

>^?gti. i[5fioomL<D7k*^c^r3[il«itBL. ^^J« 

C:f^ib^Je54^46ip (iR^iO%) -Cf#/Co 
fb^1?54(D^HNMR : (27CMte,ax:L)<5 8.38Cd.3=9 H 
Z,2H),7.53(d,J=9 Hz.2H) .6.02(s ,2H) ,2. 56(S,6H) ,1.36 
(s ,6H) ; F A B - M S m/z370(^kr ) 
[00201 SftSi 1 <Dffc^5 CO^Jffi 
THF (40mL) 4^tCtJiB>[b^4 (250q,O.678ninol> * 
^^b/c^?S?:. MS. ;^mSETTTLC^«TCCJ:Offc 
^47!>S^±^®7c3ti^>ST\ :^-ri(>±(fC5%(0P 

^5 91.2mc| {JR^4Q^) f&t§/to 



20 ^b^^B^5CD^HNMR : (270MHz.CDClj )5 7.00Cd, 3=9 H 
2,2H).6.77(d,3=9,2H>,5.96(s,2H).3.48(br.s,2H),2.54 
(s, 6H) ,1 . 49Cs , 6H) ; F A B - M S m/2340CW4^H' ) 
[002 1 1 1 (Oit^^O^fSL 

2-^pp-4,6-i>^ h^->-l,3,5-h Urt>> (CDMr:840 
mq,4.amiol) , 12-:/P^ K x:^ >®t (l.X2q,4ninol> CD 
THF (30mL) N-*JbJi^i;> (0. 53mL,4.anmo 

-r-So nmWLkC^ it^^b (I20tnq,0.354mraol) * 0 "C 

^b^^a6^:176mq (iR^83%) *f#/Co 
^fc^5C?>^HNMR : (27CMH2.CDCl3)^7.68(d.3=9 H 
z.2H>,7.24Cbr.s,lH),7.22(d.J=9, Hz, 2H) , 5.97(5 ,2H) , 
3.41(t,D=7 Hz,2H>.2.55(s.6H>.2.39(t,3=7 H2,2H),1.8 
8(quint, 3=7 Hz, 2H) ,1.76 (quint. 3=7 Hz,2H) ,1.42(s.6 
H) ,1.2-1. 5(m .14H) , F A B - M S m/z601(M+H* ) 
[002 21 1^1^ 1 (Dit^KD^fSi 
it^^3 (85.0mq.0.142nnol) *5«tO'^*i^K;^ U A 
40 (5Unq,0.45mfnol) (Dj:^>^-;U-THF <l:l=v/v,10m 

L) ism^zmmimmt^^. mm^m^Tx^vst^r 
i,^ h;i/x>/&^Mx^;i. (i9:i=v/v) ^mmmt-fi 

l^-C{b^if&7*74.6(nq(iR^88%) ^%1c. 
{b^^TCO'HNMR : (27CMHz,CaXl3 )5 7.69(d, 3=9 H 
z . 2H) , 7 . 18Cd . 3=9 Hz , 2H) , 7 .ISCbr.s .IH) , 5 .97(s , 2H) , 
2.86Ct,3=7 H2,2H).2,54Cs,6H),2.37(t,3=7 Hz,2H),2.3 
2(s.3H>,1.73Cquinr,3=7 Hz 2H).1.56(quint.3=7 Hz, 2 
H) ,1.42Cs,6H>,1.2-.l. 5(m,14H) ; FAB- M Sm/z595(Wf 
50 H^) 
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9 



10 



[0023} Bfi*rfk^X'*-5Sl£aCl<?Mk^2CD^ S 
ft^i^7*sJ:C/KOH©^i?^-;l/-THF <l:i^v/ 

x>-C«ItBt-^. }ftm?g?r^*Na, SO«±-C^^b. 

(I9:l=v/v) i£^aiffl?<fc-r4'>'>:'7y^U«:ffi(,»fc7 
^ f i' h ^'■■7 7 v-?rffiC>r{b^!B92 5r55.4iiip 
CHX^asjs) 10 
<L^!^2©'HNMR : <27(MHz.axi,)5 7.68(cl.J=9 H 
Z,2H>,7.51(br.S,lH).7.20(d.3=9 H2,2H),5.97(s.2H), 
2.52(s,6K).2.50(q.J=7 Hz,2hO .2.37(t.3=7 Hz2H).1.72 
(quint, 3=7 H2,2H>,1.61(quint,3=7 Hz, 2H) . 1-42(5, 6 
H),1.2-1.5(ni,14H);F A B -MSm/z596(Mttr);W-vis 
(CH, CIO , ^ - . . Ooqe )249(4 . 43) , 307(3 . 60) , 3 58(2 . 5 
5),502(4.92> 

[002 4) ^^mm<Dmm 
Au (111)*. wms-&fcm.^<DmmmmiCToooA 
m$<D^ m^mi. (r) =i.i) ^ttdtmmicj:?,^ 20 

«:200A®;?S<D^ (fflS^S! (R> =1. 5>€:X^^ 

{CAtlSitWlCTkjg^S^-Cj^^Ata (anneal) $tl^. 1. 
2/Au(l,3/Au>(D?M^m:»^)S*S^^K««Cj:0 Au (11* 



1 ) mmsm±K.m^stii. ^«M'^<Dftes^». 

tgS*<10M MtDit^ 1 *5 cfc C/ 2 (X«<b^ 2.*> J: C;f 

4 * -c 2 0 mmij>i>ixm>ti 

(soak) f*, ^S««CH,C 1 ,7?3iE^i!t#$tl. TJl' 

±x<j>^fci.it^6mmit. mmAur^mmm (0.48m 

' ),P t rz-f i'-5ftm®4Bj:afAq/Aqcl(|SfnKC 1 ) # 

(Bioanalytical Systems IncM) . <&ffll,»r^Ti>fc. 
l,2/Aitf»gMb^ig! > 1 iRga tJ:? * D-fe>CDr K f- 

S». ^^ffi©K«*>6. •(b-&«J2CDig^eeiffli^bm 
[0 02 5) 0. T>f■:^^b^So'^i55>a^^b^!^ 

«:S]c£:4''i:x*t'jw (S<^»it*j*4) 'C$>^-m^CB)<D 

Jc»^b^!fe 1 1 
[0026) 

[{bi 0) 



HS-(CH2)^,-0 



Fe 



NHCO 




CONH 




(0 02 7 ) ?lcBX«)ii^?^^b^ {Tlyy-fit^) . m [ 0 0 2 8 ) 

XVS-mU-im. (A) ©-fb^. **e<)k:{iBufBA. r 
^^L/cjb^2cr>rPO>-i^b-U>^^-;Hb^ 



HS-<CH2)ll-CONH- 




[0029) tam^-^^m^^^mt^mmiyxm 

[ 0 0 3 0 ) ® 1 ^^mVXn^tri. ^ISfiLh©. A 



CH3 



50 



yfV>9'*-.'l') 3 *j,fccmge{b^!KJl C:7xD-fe> 
(Fc) V> (P) -C.HtEI^) TlJIfiKS 

nrt^i). ^b^!B»2«. jJ<n>-i?t'y>gft» (s*) 



(7) 



200 2-256 35 



11 



12 



«tp (EN) *sc-r©r-ri®r. luiemi^^at^l^t 

[0 03 1 ) ^mg±-C<:D{t^;^2<D-ffiaiii|ai^;i/ 
JbAiiS. 2. 4 5eViBa«>5Ci*«-Ctr4. 

2©^m@«w (OT. 2/Au) ±©-^^^sr^t^{a 

(E%,) «. ■t^-Yi' U <^ • 7}<Jl/^r>y h y-7!)i6. 
1. 2 3V (Ag/AgC t#M^®«C>>*L/-C) ijlJS 



10 



20 



;^jl/:*^-^85 (EN) «. it^2C!>'B-*>iE><t^l 

©.-KJb^ ^ >g|j» ( p) -^tmc 0 . {b^iB) 1 f -c® 

'P-/p^C..'».©fi^^tb (ET) isJrC/cntcgK F 
ci)^f^P '^<Df^T^n (ET) «:J:»3. Sl^^ilK 

-r^^t3^SEiffii^^b^^=■rt-e©F C--P-C., - 
*«*jj)tr*. ^fiS^-sc.o -«. s^=■*o. (o,/o,- 

- = -0.48V) *$<}:oVS/c»^9^jH:f^a-y> (MV 
'•) (MV/MV = -0. 6 2V) ©J: e>i^cS£fij(m 

6M|SM'^<^:^r^f4*ft'^ (vectorial) m^<D^ti^ 
e Bffl«S'^b#^^^Jg*^ J: O'mJSaMM* ji "Clg^S # 

CO 03 2 1 CCtC. #»S^®tCig^gBfflm<bm^ 
J:CX2©*.»l'Jt. J: CXa^^* 

^ 1 {Ct^-To 
C 0 0 3 3 ) 



1:2'* 


1 : 2' 










1 


2 


510nm 


430ni» 


0:100 


0:100 


0(0) 


3. 7(0.015) 


1.6 ± 
0. 3 




10:90 


13:87 


0. 40 (0. 0053) 


2. 7(0.011) 


8, 9 ± 
I. 3 


12±2 


25:75 


29:71 


0. 94 (0.014) 


2. 3(0, 0094) 


21±:3 


19±3 


50:60 


43:57 


1. 6(0. 023) 


1. 2(0. 0051) 


45±8 


20±3 


75:25 


63:37 


1. 7(0.03) 


1.0(0. 0042) 


50±8 


21±3 


100:0 


100:0 


1. 9(0. 039) 


0(0) 




22±3 



»=rS:-B^3mmtm'^Tmcom^i^m^^hnf:Li:2(o=e/\^i:t (ch^ci^^^^) 

b^maib^MS.IJ'KlKailSd^c.^^m® K©l:2©*/Hi: 
c=^SiS-b© . (l:430niD;2:51Onni) 

d <>=<i/e)/ [1(1-10*)) .j=(wA)/(hc) (rrx-, wi^m^L^m. citm, 
^©®f?f iftmimm. !^m^ito<oy^ a. ttA#r3t<o«ifi 

10 03 4 1 C©J:^«:. :$:^BJ©gett^<b^^>^^ 50 WAX5fe^lSlii 0-Cfi6< CttJ. 0 l KfcH^S-g-n-e 



(8)r 
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13 



14 



^) (5 0 + 8%) ^. Btris^^:^7-A (jk) ^mi^fcm 

[0 03 5] ^■a>-i;f';>g|5^> Ut^^2icism, 
B> 5 02nm ( e=8.5xlO'M-'cm-* ) (CaSg^c9S 10 

m<of!8ii^^^t^^&m^<omm-mmim (~5ns) «r 



K:ia*jit;ci«:J:0. H2 (F i g. 3a)«:*3n 

^ J: ^ «: . Jateei^ii J: C/Wfe^i^tc 4b W -5 KiRimS* 

^2©m3l&*3e^»<b^iBj 1 tJiCD^P^U^ ^ 'J>m9KO 

mo (A...=508«n) -C^O, i^^^mt^^ 1 /A U 
[0036) ^t^2:*^e.^b-&«5 1 <7>^;b7 ^ >; >g)J^ 

'v(ir)$a^ft!j^ci4^Ji'+'-^tt (EN) mm-riyfcibic. 

it-^^Z i:mn(Dm^<D'Pm^ (spacer) ^:J$o#;U:7 
-f ■J>#J«<t^«J3 (OT. 2. 3/Aut(,»^) 

[0037] 

[^tl 2] 



HS-{CH2>i,-CONH 




[0 03 8} toym.'^^^m^im^i^m^. 

isjza3 (5 0: bO^Jlit) ^^tsCH.C 1 ,;®?gA> 
6. Au (1 1 1> v-f*af*±{CJ^lR«S-e^,C<!:K: 
.fcOIBIi^b/co 2, 3/A uO^jfeX-^^ -fb^ 
(A..=510nni) */cmb^*a3 (A..=420nin) (D^ 
%ib<Dmf&^&vmi&LXi,. U^gftS' (Am 

a X =654 , 716nin> ip l^<D^^<D^i)^m$ tl. jKP > - 

Ix/clS^ (A..=650nin) . 2. 3/A uC[>S!j4a>^.^i> h 

Mt2. 3/Au©©iR;^-^^' h;U<!:«fc<— Scr-2> (0 
2b). ±sBC!>*Sm*^e). T>5':^^*4iUt:0*;D> 

'N^fjb^&ff^c-fiffi — ffi:iii4^;t'4^-^ab (EN) 
^3©®JR;<-^i' h>'U<!::*@ff5K:|3ID-C*>S*>e». ^ 

« — ( E N ) i. 2/au'4i 

t?teC-5Ct*J»!{^-C^-5, 1. 2/Au©M 

*p-36>6C..'v<Dj$«,»^^^Sb (ET) CCJ:«J^ 

[003 9)^1 «:S-:5< 3t^^©^^*«SiS-r S/t* 
«C. Au/1, 2/MV'-/P t®feiJyT-Ctt;-r-£.= 

g3gttijc*jw^^ms±<zHb^^ 1 *i<t:cx2 ©ig^aa 



ffi^itm^T-K^fflt^rTfe^m^b^e^iBM* . «a^b* 

ftT C^^»^^: •;-V'-i l/T 3 OmMcD^ 

?-;l'tf:*D-y> (methyl viofogen (MV") ?:^t? 
0,-^0. lMNa,SO,?iffg[; A:'3^;^: 38 0 
itiWcm-' : EPfilME : -200mV. Ag/AgCimS 
tCStU-O -CtTo/c. S3 (F1q.4) tt. Au/ib^ 

©1, 2/Au (5 0 : 5 0) ©5RiR^^-^i' h^l'iSttk 
L/ZcAu/l, 2 (5 0 : 50) /MV"/Pt®rtfe© 

irm^^i^V}\'^mt. Au/^b^i/MV/pt 

©'B'*i6^-T^+i' Uir- (0,*JJ:CfMV'*) ^©ii: 
S©7feil«a^-i^^®6 (ET) *s@C»3. 
A>6B- •'sor>^<§fi^7 h*J^Dr*rV- Fjt^J&s^^fe 
40 -rSOl). Lifihtsifi^. Au/<b^«j2/MV 
/P t m?fe©ST-C?^ CI . 6 + 0. 3% (SlOnm) ) 
li. Au/2. 1 (5 0 : 50) /MV/P l^rte© 

m^iRm c 4 5 ± 8 %. ( siDnm) ) nmicit^xs.^ 
micmK jftm-rn«*^BjoiR©a^ja^»iKa>- 

t>ti «; y^&.(Dfy<D?kiCtt'<xm 3 0 
[0040] J«±K:*jl»-c«. r >f-;^fb^!^i Ot!}< 
n > - b' > ?^5^- JHb^^rfflC>/c^^tcot>-citt 

f$ (;}<Jl.:? ^ U>©^S{*. :*-Un'v— «>rJ<';-7-) . 
50 i^T^>fe5Sv ^yx>^<i:r4Ci*>nJtg-C*.-S. * 



(9) 



15 

tc. sg**^ftL/r. As. pt. I TO (-r>i;''t»A 

CO 04 1 1 

■CfB^Sn/ctprSfem^S^jR^ ( 5 0 ± 8%) 



1*^2002-25 63 5 
16 

[03} Au/^t^!g»2/MV/PtSlrfe(0f^fflX 

■-ii' h;U*$J;i>'#fiSS±© 1. 2/Au(50:50) 
<D^IR>^^^ \-}VtAu/l . 2 (50:50)/MV 



[01 } 



> 



iB*/B'* 



Au 



^^Kf Fc/Fc* 



1 



\ 'PVP**- 

;nX -0.75 V ,p ^ 

-0.62 V ® 



EN 



3t 



B/B' 
1.23 V 



1.15V 



MV^VMV** 

_ -0.62 V 



-0.48 V 



SAM 
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m2] 



(a) 



■1 1 I.I 1 1 1 ■ 1 1 1 ■ 1 1 
^^^^^^^^ ^^^^ 


r 1 f It 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 J 1 , 












500 600 . 700- 
45a.700nm Olfe:^^ (X 6) 




2 — A\ 






s /Okv. ^ 





1* 



600 700 
CHiCb ^ 




Sit 



350 ■ 450 550 

8c S/nm 

( a ) ^t\H^^^hf>: /^^{b^^ 2 ]igfi&lilHb^#> 1 
y y aL«l=ft:^«1 2 rotate (Sba jtatS X ex=4S0nin> 

5S*SSa. em=«50nm> 
(«gs*yKDYfc:-^!Kr2.3 <D CH<:1j ^a?*»bo3jS^g eteR6fb¥^^K 2,3/Au) 
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ims] 



I » I I I I r I I I I I 1 I I I I 1 I I I I t I I I I I I I I I J I , 




400 500 600 700 

i;2/Au <^>»1R-X^>?^ h/U l\a {50:50) /Au) 



